Introduction
Input-Output (IO) accounts have broad statistical and analytical applications. As an inherent part of the System of National Accounts (SNA), IO accounts allow for the integration and harmonization of the indicators in terms of their economic content, product, and industry classifications. As a consequence, they improve the quality of the SNA's indicators. In addition to the statistical values, IO accounts are an essential tool for economic analysis and forecasting [Eurostat, 2008, ch. 15] , [Miller & Blair, 2009] . In accordance with the methodology of the SNA, IO accounts include the following tables: the supply table, the use table of domestically produced goods at basic prices, the use table of imports at basic prices, the symmetric inputoutput table, valuation matrices such as trade and transport margin matrices, as well as matrices for net taxes on products. There are benchmark and annual IO accounts. Benchmark IO accounts are usually constructed once every five years for detailed economic activities, products and services based on surveys of establishments from different industries. For the intermediate years between the developments of the benchmark IO accounts, annual accounts are constructed in a more aggregated nomenclature. Thus, time series of IO accounts for a relatively long period are formed. These series must comply with the uniform format of the industry and product classifications, the format of tables, and the methodology of constructing them at current and constant prices.
Statistical agencies and research organizations within the USSR have gathered considerable experience in constructing IO accounts (inter-industry balances) and using them for planning and forecasting activities. This experience has served as a precondition for the continued construction of IO accounts in the Russian Federation in the post-Soviet period. The Russian Federal State Statistical Service (Rosstat) developed benchmark IO accounts for 1995, and annual IO accounts for the period from 1996 to 2003 at current prices in accordance with the methodology for the SNA, adopted by the United Nations (UN). IO accounts for 1996 IO accounts for -2003 were built by extrapolating the cost structure of products and services for 1995 based on the SNA indicators for Russia. However, these time series of IO accounts were constructed based on classifications of products and industries inherited from the Soviet period, namely, the All-Union Classifier of Economic Branches (OKONH) and the All-Union Product Nomenclature (OKP).
Rosstat did not carry out the construction of IO accounts at constant prices because of measurement problems due to the transitioning economy, as well as a lack of resources. and new classifications. However, the cost of collecting baseline data in this format is extremely high and this approach is almost never used 7 .
As international experience shows, due to these difficulties this type of calculation was predominantly conducted by research organizations and universities. Furthermore, for convenience we will use NACE rev.1/CPA instead of the corresponding Russian classifications OKVED/OKPD. Indeed, although the OKVED classification is based on activities and the NACE rev. 1 classification is implemented by industries, the activity and the industry are the same in practice. 7 An exception is the Canadian experience: benchmark symmetric tables for 1997 were built both in the SIC and NAICS classifications. The resulting transformation matrix from the SIC industries to NAICS industry was used to transform quadrants I and III of previously published symmetric tables at the level of 119 industries and 476 products for the period from 1961 to 1996 [Trau & Girard, 2004] Then, on the basis of the transformed IO accounts, they constructed a time series of supply and use tables using modern methods of balancing and constructing time series, SUT-RAS [Temurshoev & Timmer, 2011] .
Compliance with methodological uniformity in terms of harmonization and standardization, as well as in the procedures for constructing a time series of national IO accounts, not only guarantee the compatibility of the WIOD database among different countries but also expands its analytical capacity. However, such methodological unification does not always consider the measurement specifics of countries with economies in transition.
Meanwhile, measurement problems in countries with economies in transition are exacerbated sharply compared to countries with more stable economies. In particular, the transition process in Russia is characterized by high inflation (over the entire reform period, prices rose by five orders of magnitude), large-scale changes in relative prices and an extremely deep and prolonged transformational recession, followed by an intensive recovery and growth [Bessonov, 2005] .
Therefore, calculations of IO accounts for the period from 1995 to 2011 using the proportions of 1995 will inevitably lead to a shift in inter-industry proportions. These displacements become larger with the passage of more and more time after 1995. Measurement problems inherent in a transitional economy are added to purely statistical difficulties including a lack of totals from the SNA based on the NACE rev. Another problem in the database construction for Russia is that information constraints These vectors as well as the vector of total domestic output at basic prices from the production matrix are an aggregated version of these variables which represent full size use table of domestic production, use table of imports, matrices of net taxes and margins that have to be assessed for the overall compilation of the input-output framework [Eurostat, 2008, p.88 . fig.   4 .2].
To build sufficient reliable transformation matrices there is a need to breakdown the detailed use table into its five components so that after aggregating these five tables, they will be found to be equal to the official aggregated tables. For this purpose we developed a two-step procedure.
In the first step, we disaggregated a detailed, unpublished use Oosterhaven, 2003] in the version of [Lenzen et al., 2009, subsection 3.1] . For the formal description of the method used see Appendix B.
In the second step we transformed disaggregated and balanced tables from the Soviet classification into the NACE rev. [Baranov et al., 2013, pp. 6-8, 10-11] .
In order to ensure consistency between the totals of transformed IO accounts with SNA aggregates a final balancing of all transformed tables was carried out using a version of GRAS.
Methodology of construction of time series of use tables and valuation matrices at current and previous year prices

Sequence of procedures for the construction of the use tables and valuation matrices at current prices for 2004 and subsequent years
In the most common formulation, the mathematical model for constructing input-output matrices given the known initial matrices from the previous year -projection -involves finding the unknown interior elements of the matrix X for the target year on the basis of the initial matrix A for the previous year and known totals by row and column of matrix X (Figure 1) . The procedure for the construction of a time series was carried out in the following sequence.
In the first step, we manually constructed valuation vectors represented by trade and transport margins and net taxes on products, as well as vectors of imports and CIF/FOB adjustments based on CPA. These vectors as well as the vector of total domestic output at basic prices from a production matrix are an aggregated version of these variables which represent a full size use table of domestic production, use table of imports, matrices of net taxes and margins that have to be assessed for the overall compilation of the input-output framework [Eurostat, 2008, p.88 . fig. 4 .2]. (Table A) , the use table of imports at basic prices (Table B) , matrix of trade margins matrices (Table C) , matrix of transport margins (Table   D) and matrix of net taxes on products (Table E) .
In the second step, we calculated the rows of the total of intermediate consumption by taken from the detailed production account and GDP expenditure approach. Totals by row for subsequent years were determined as the sum of the elements of each vector, which were calculated at the first step. In Figure 2 , the row vector of corresponding margins (totals) is represented by "SNA, production account, Use components of the GDP", the column vector -by "Sum of vectors".
The result of the calculations received in the second step is represented in Table 1 subsidies has declined; however, their indicators vary from year to year, so such a trend is not captured by the RAS method and its modifications. Thus these negative elements were defined exogenously using statistical reporting (these elements are shown schematically as gray squares in Figure 2 ).
Then we applied the approach of [Paelinck & Waelbroeck, 1963] Figure. 2). In international practice an alternative approach is used. This implies that firstly the table at purchasers' prices is obtained, and then it is broken down into its components at basic prices. For example, in [Simpson, 2007] this approach is recommended for export. However, we do not use it because of the properties of the RAS method (strictly proportional updating of the transactions of each table from the previous year).
In such a situation, the elements of the table at purchasers' prices could not be reconciled with the sum of the corresponding elements of the constituent tables.
Constructing of use tables for 2004 and subsequent years at previous year prices
From a methodological point of view, the deflators needed for constructing use tables at the previous year's prices should be calculated from the monthly Producer Price Index (PPI) data. However, Rosstat's data covers mostly price indices for goods (and these indexes are too aggregated), while for services only transport and communication indexes are available.
Therefore, as an alternative approach, we derived implicit deflators from the SNA, dividing the nominal output growth rates by the real ones for the detailed range of economic activities.
Although the deflators calculated with this procedure correspond to industries, we actually need deflators for products. We believe that this is acceptable as a first approximation, because outputs for the detailed set of industries and their products do not differ greatly (particularly, according to the 2004 data). For most issues the share of primary product in an industry's output exceeds 90%, and the lowest value is more than 80%.
For the construction of import deflators additional information was used. For goods, we rearranged into our own nomenclature the customs statistics data in 10-digit codes of the Foreign Since the nomenclature of our use tables is sufficiently aggregated, the composition of the detailed products and services can vary significantly for different cells of one row, depending on the exact cost structure of each element. Thus, the deflators should be different for each cell instead of being uniform for the whole row. Unfortunately, we did not have enough information to implement such a differentiation and were forced to use a single deflator for each row.
The conversion of use table for domestic goods and services for 2004 and subsequent years from current prices to previous year prices was implemented by dividing all the elements of each row of the table by the corresponding deflator. Purchases on the domestic territory by non-residents, subtracted from the household's final consumption, were converted using the household final consumption deflator from the SNA (as a first approximation).
Similarly, the conversion of use tables for the import of goods and services for 2004 and subsequent years to previous year prices was implemented by dividing all the elements of each row of the table by the corresponding import deflator. Direct purchases abroad by residents were converted using the common import deflator from the SNA (as a first approximation).
The matrix summation of use tables for domestic and imported goods and services gives a use table in previous year prices. Similar procedures were used for the all following years.
Conclusion
This research leads to the following results: is equal to u jk , the (j,k)-th element of the matrix U p .
Consider a vectorization of the above equations, that is, a system G x =a, where x is a vector of dimension p=5MN with the components x ijk , G is a p×q matrix and a is a vector of dimension q, where q = 5M+5mn+MN is the number of the equations of the system. We use an (unbalanced) benchmark tables U 1 0 --U 5 0 to obtain a benchmark vector x 0 by the same way as the vector x. Then we use x 0 as the initial value for the generalized RAS iterative procedure as described in [Lenzen et al., 2009, subsection 3.1] . This means that we minimize the function f(x, x 0 ) = ∑ | , , | ln , , The solution of the above minimization problem is discussed in [Lenzen et al., 2009, section 3] . Namely, by a version of [Junius & Oosterhaven, 2003 Note that a similar version of RAS algorithm with three multipliers for each item has been applied in [Gilchrist & St. Louis, 1999] to the problem of recovering Canadian regional input-output tables using the state one.
